Aim: The objective of this paper is to make comparative analysis on operational efficiency between Chinese and Indian commercial banks (CBs).
Introduction
Organization management gets people together for organizational strategic objectives and enables the optimal use of scarce resources through planning, organizing, leading and control at the workplace. Usually, a commercial bank (CB), which is a special service organization, is a type of financial intermediary and of bank that provides services such as accepting deposits, making business loans, and offering basic investment products. Banks are vital organizations in any country as they significantly contribute to the development of an economy through serving customers, and play the major role in economic development.
The objective of this paper is to make comparative analysis of operational efficiency between Chinese and Indian CBs by using data envelopment analysis (DEA) approach introduced by Charnes, Cooper and Rhodes (1978) . While many similar studies have evaluated the performance of banking industries in different countries, very few studies have evaluated the performance of banking sectors between Chinese and Indian economies. Both of China and India belong to developing countries. They are the two most populous countries and fastest growing major economies in the world. In this paper, following the previous scholars' study and using DEA method, with available published data and by setting up two models, we make comparative analysis of operational efficiency (including technical efficiency, pure technical efficiency and scale efficiency) between Chinese and Indian CBs for the span of two years, 2012 and 2013, respectively. The paper is organized as follows. A brief review of the current state of the Chinese and Indian banking sector is provided in Section 2. In Section 3 methodology is discussed. Section 4 presents the results and Section 5 concludes this paper.
A brief overview of the Chinese and Indian banking industry
China and India are separated by the geographical obstacles of the Himalayas. The China's population of in 2013 is about 1.36 billion. India is the second-most populous country over 1.2 billion people. Historically, China and India have had relations for more than 2,000 years. On 1 January 1950, the People's Republic of China established diplomatic relations with the Republic of India. Since then the bilateral economic relationship has been increased significantly.
In China, the CBs are those enterprise legal persons which are established to absorb public deposits, make loans, arrange settlement of accounts and engage in other businesses. CBs shall work under the principles of safety, liquidity and efficiency, with full autonomy and assume sole responsibility for their own risks, profits and losses, and with self-restraint. 
Define the input distance function of period t as following:
Hence, define the technical (or productive) efficiency (TE) in period t as following:
In general, TE＜1, indicates that the DMU under assessment, comparing with other DMUs, is productively inefficient since its production is based on excessive input usage. TE=1, indicates the DMU is fully productively efficient.
It is well known that TE can be further decomposed into the pure technical efficiency (PTE) and scale efficiency (SE) (Banker et al. 1984 ): TE=PTE×SE.
In general, as TE, PTE or SE＜1, indicates that the DMU under assessment, comparing with other DMUs, is pure technically inefficient or scale inefficient.
Following the above DEA models, many theoretical studies as well as applications are surveyed (Emrouznejad, De Witte 2010; Emrouznejad, Yang 2018) .
At present, the DEA models and development with applications in banking and finance areas can be seen. See, for examples, Emrouznejad and Anouze (2010), Hada and Tamang (2014) , Wanke et al. (2016 Wanke et al. ( , 2017 , and Zhu et al. (2017) .
Two input-output models and solving
In the banking sector, Avkiran (1999) , Sathye (2003) measured the productive efficiency (PE, i.e. TE) of banks in Australia and India by using DEA approach, respectively. Two input-output models, i.e., Model A and Model B, in their studies, have been constructed and used to show how efficiency scores vary with change in inputs and outputs. Following the same study direction, Zhu et al. (2004 Zhu et al. ( , 2012 studied the TE of Chinese main CBs by using the similar input-output DEA models, respectively; Recently, Hada et al. (2017) conducted a study on the productive efficiency between Nepal and China banking industry in year 2012 and 2013.
In this paper, following the previous scholars' work, two models, i.e., Model A The DEA problems are solved in the paper using the computer software DEASolver. The operational efficiency given is calculated in the input-oriented measure.
Results
The DEA results of the analysis are discussed in the following. Table 1 shows that by using the two DEA models, the mean operational efficiency score of all 153 sample CBs in 2012 and 2013, respectively.
Through Table 1 , we see that the mean technical efficiency (TE) scores of the whole 153 banking samples collected from both of China and India, obtained by using both Model A and Model B, are slightly increased from 2012-2013. The mean scale efficiency (SE) scores are always relatively higher than the mean pure technical efficiency (PTE) scores. Comparative analysis could be made. Mean TE score of Chinese CBs is relatively higher than the corresponding score of Indian CBs except PTE score of Model B in 2013 (0.7521<0.7536). Using Formula (2): TE=PTE×SE, we can also make factor analysis on TE. In Table 1 , that PTE<SE is always true. Thus, the low PTE score brings the low TE score.
In detail, we have Tables 2-4 by using two DEA models. We can make similar comparative analysis through these tables. In Tables 2 and 3, "CH" means China, "CH 5 State" means 5 Chinese state-owned banks, "Joint" means joint-stock bank, "City" means city bank, "Rural" means rural bank, and "Foreign" means foreign bank in China. "IN" means India, "IN 6 State" means State Bank of India and its 5 associates, "National" means nationalized bank, "IN 24 General" means 19 private sector banks and 5 other type CBs in India, and "Foreign" means foreign bank in India. In Table 4 , "IN 25 Public" means State Bank of India and its 5 associates, and Through Tables 2-3 , we see that, in terms of TE and PTE, the performance of China's 5 state-owned banks is relatively higher than that of State Bank of India and its 5 associates, and China's other CBs; however, in term of SE, the performance of China's 5 state-owned banks is always relatively lower than that of State Bank of India and its 5 associates, and China's other CBs, respectively. However, in terms of TE and PTE, the performance of foreign banks in China is always relatively lower than that of foreign banks in India. Table 3 that is the result by using Model B, we can see that the mean TE score of state-owned banks is still relatively lower than that of joint-stock banks, respectively. However, through Table 2 that is the result by using Model A, we can see that the mean TE score of state-owned banks is relatively higher than that of joint-stock banks in 2012-2013, respectively, that are the opposite results. For Indian CBs, by using Model A and Model B, Sathye (2003) discussed three groups of Indian banks for the year 1997, that is, publicly owned, privately owned and foreign owned, and obtained that the mean efficiency score of Indian banks compares well with the world mean efficiency score and the efficiency of private sector banks as a group is, paradoxically lower than that of public sector banks and foreign banks in India. However, through Table 4 in this paper, we can see that the TE score of private sector banks in India as a group is always higher than that of public sector banks; however, always lower than foreign banks in India in 2012 and 2013, respectively. 
Conclusion
China and India are two of the world's oldest civilizations and have co-existed in peace for millennia. In this paper, we make comparative analysis of operational efficiency between Chinese and Indian CBs in 2012 and 2013 by using DEA approach. Two DEA output-input models, i.e. Model A and Model B, have been used to show how efficiency scores vary with change in inputs and outputs. We have that mean technical efficiency score of Chinese CBs is always relatively higher than the corresponding score of Indian CBs in 2012-2013, respectively. In terms of technical efficiency and pure technical efficiency, the performance of China's 5 state-owned banks is higher than that of India's State Bank of India and its 5 associates, and China's other CBs, respectively; however, in term of scale efficiency, the performance of China's 5 state-owned banks is relatively lower than that of State Bank of India and its 5 associates, and China's other CBs, respectively. In terms of technical efficiency and pure technical efficiency, the performance of foreign banks in China is always relatively lower than that of foreign banks in India. The performance of private sector banks in India as a group is always relatively higher than that of public sector banks in India; however, lower than that of foreign banks in India.
The next step of this study could collect more samples and use Malmquist index method to conduct further study on efficiency, efficiency changing and productivity, in order to conduct further competitive power analysis on both of banking industries of China and India.
